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Intentions for presentation

o Overview of the evolving Delaware River Basin EnviroDIY sensor
station network, a citizen science project

o Case study from Willistown Conservation Trust
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Background

o Part of the William Penn Foundation’s Delaware River Watershed
Initiative - 4stateslsource.org

o Restoration and Protection
o Education
o Science capacity building, ability to monitor and track change

4 S t a te S 1 S O U r C e OUR WATER OUR WORK FIELD NOTES TAKE ACTION
The Oalgware Rivar ptarshed Initiative
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Working across four states to

protect one shared source of clean
water
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Background

o Delaware River Basin EnviroDIY sensor station network
o EnviroDIY.org

¥ EnviroDIY

An Inftintive of Strood Water Research Center

, @ web toolkit designed to help citizens, conservaticn

owiecge and stewardship of fresh water. New to EnviroDIY?

Check out the Y Mayfiy Data j&r, a powerful user-programmable
v microprocessor board that is fully compatible with Arduino IDE software ENVIRODIY BLOG > Ask a Question

Have a question about DIY environmenta

monitoring? Post it in the forum

O For sketches, libraries, and documentation,

COMMUNITY ACTIVITY > — e et o o Start a forum topic

Shannon Hicks repiad 10 the topc Attaching a Campbell Scientific OBS3+ turbidity sensor 1o
Mayfly in the forum Mayfly Data Logger FORUM TOPICS >

BLOG COMMENTS
L‘- fisherba repled 10 the 1opc Attaching a Campbell Scientific 0BS3+ turbidity sensor to Mayfly n FORLIM RFPI IFS




Background

o People: volunteers, students, professors, managers, scientists

o Over 30 watershed groups, schools, universities
o >70 stations, many online, public

o Stroud Water Research Center support via deployments, guidance
materials, manuals, data sheets, workshops, etc.
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Citizen science context

Generating data for answering ecological questions
AND

Building science capacity among watershed groups
AND

Building cultural science literacy (a unique benefit of citizen
science efforts), first hand experience, watching things change
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Delaware River Basin EnviroDIY sensor network

o Sensor stations deployed with groups throughout the Delaware
River basin

o Primary focus: groups use for own questions, education
= Stroud Center support

o Secondary: building a basin-wide data set — mostly small
streams

= Ongoing conversation about the broader analysis
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CTD (conductivity, temperature, depth) and Turbidity

— Campbell OBS3+

| Turbidity sensor

/
Meter Hydros 21

CTD sensor ' gl}\QUD
, . formerly Decagon D
*Designed by Shannon Hicks, E:TD-lO))/ g WATER mmm

Stroud Water Research Center




Mayftly data logger

Fully compatible with Arduino
IDE software

*Designed by Shannon Hicks, Stroud Water OUD
Research Center A e
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EnviroDIY Sensor Stations
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Sensor stations

o Continuous data = measurements every five
minutes

O

O

o

Real-time, sometimes, depends on cell
signal - http://MonitorMyWatershed.org/

On-site (microSD card) — all the time

Online — all the time (soon), upload data
file to Monitor My Watershed
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http://monitormywatershed.org/

Continuous data — every 5 min, online, sometimes real-time

™ Monitor My Watershed
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Resources

People
o Extensive collaborations
o Contributors lists included here

o Volunteers/citizen scientists, professional scientists, managers,
teachers, students

EnviroDIY Mayfly Sensor Stations — EnviroDIY.org
Workshops, trainings, assistance visits, 1:1
Online tools — WikiWatershed.org

o Monitor My Watershed

o Model My Watershed
Delaware Basin Sensor Stations online group
Manuals and guidance materials
Data sheets

Data analysis tools — Stage to Area predictor, discharge rating

curve calculator, load calculator gl}g)UD"
SN S U
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Workshops and trainings

Sensor Station User Group
Gatherings

o Next one presentations on
guestions, issues, successes
— feedback and support

Sensor station management

Intro to EnviroDIY — programming,
building, data

Watershed 101

Discharge and TSS, rating
curves and loads

Data analysis

Science practice

Stormwater, hydrology

Model My Watershed

Small group custom trainings )
OUD

Assistance and troubleshooting ' S U
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Collaboration

TheNature @ D PennState Extension
Comervmm’

/’l
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Group support — super important “Core Group”

Nancy Lawler — Musconetcong
Dr. Paul Wilson — East Watershed Association
Stroudsburg University @ T .~ + Dam monitoring, treatment
» Undergraduate and graduate Q.T.;f\-\ e / plant discharge
+ DRWI cluster monitoring v 150 6 « >3 stations, collaborations
\ with NJ Trout Unlimited

« 5 stations e Q;

Christa Reeves — East

Kent Himelright — Berks Co. i
Cons Districgt | o ’\w . Stroudsburg University,
. Tracking agricultural ~ TTT—=> ¢ i3 \ Stroud Center, Musconetcong
i =g Watershed Association

restoration e J = = o onCh CK

3 stations 5 rrng esearch on Cherry
Q & * Multiple stations
# ﬁ\ Steve Tuorto, The Watershed
Carol Armstrong — Penn State S Institute
Master Watershed Stewards -  Urban trends
+ 2 stations

» Workshops and trainings
» Field assistance

+ 2 stations Kim Hachadoorian — The

Nature Conservancy, DE

* Collaboration with First State
National Historical Park

» Building TNC Stream
Stewards

* 6 stations
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Lauren McGrath — Willistown

Conservation Trust

* Regional monitoring

* Sediment, old mill dam areas

« 2 stations, 2 additional in
process




User roles

o Upkeep/maintenance

o Data entry

o Quality Control

e Storm sampling

« Data management

o Training/workshops

« Rating curves, loads

o Sleuthing based on data
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pkeep/maintenance

OuUD EnviroDIY Field Visit Data

Rimahc i CTIR Eryper all data anline: wikiwatershesd
e e B R
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GPS |LatLomy): Clates: Aarrwal Tima: AMPNT ~EETEDTEF

Eastam
plight Smangs

Precipitation last 24 Hours? YesBle Amoust: Wiater Clarity (Chear, Clhousty, Naddy)

risre Time; E0TaEasinm Dapight Time

Photos? Vea$is

Ceemeeral Wotes) Phobo Des criptons:

LEMSORC l. EANING [Rrcommended frequmcy. werbly o bwwekly mastily f onfy CTD senpor

‘Cleaned Seasors? YesMo I Fes, exact lime: AMIPMT  ESTEDTY  *Ciean »5min Defre grab sampling

GRAZ SAMPLES {rec fmqusncy- SEvomional; for raring curssr, collcr wean womer in bighyrurbid or higher tam sormal condusthaty|

Grat Sampls Taken? Yealbio it ol ctend (b0 minute): AMFMT ESTIEOTT
Somple Wumbsr: folume:
Batthe Tyei: DOiate Shapgesd;

Lk Sent Ta: [—

*EEMSOR STATION DATA TO MATCH 'WITH GRAS SAMPLE LAR RESULTS {Domide

Sensor station Condwctivety WSom): T (i

iyl Mot apphicatbie Always EST

Time: jeilitary) Mok applicable Abways EST

st Ciioris raling cures diew
. sample colection fivm.  Cas De complefs
lead fom micraSD can]. Acguiee Neal grab sample IS0 fe5

opmant. Recond pensor stefion Cond

QUELITY COMTROL - WATER LEVEL DATA {Rec frequency. guameny avidor mone frequennly o5 meeded]
*SiafT Gauge Height (m): Tirrea: AMIPMT ESTIEDTT
*Sensor Station Water Depth jmmj: Time [milRary]! Mot appiicatie Alwym EST
“QC Sensor Station Water Depth [mmi: Time: AMIPMT ESTIEDT?

Dffsel [=58af Gauge Height - Sensor Station Water Depth

readings should be fom about S o
b i i ST T3 v
ST T Dol SNOLT B SOSSTATT (v
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Data entry and data management

S[ &OUD' EnviroDIY Field Visit Data
; =,

WATER RESEARCH CENT! Enter all dara online: wikiwar:rsh:d,orgfdmi; password: drwi

wnw.strowatenierarg

MName(s):

Site 1D:

LoggeriD: EnviroDIY Field Visit Data

Location:

Stream Name:

1

FalsT-2 11

Email address *

Name(s)

b Erarolir Flekt Vi Dets Fsapocams ¥2)
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Quality Control

QUALITY CONTROL - WATER LEVEL DATA (Rec frequency: quarterly and/or more frequently as needed)

*Staff Gauge Height (m): Time: AMIPM? EST/EDT?

=Sensor Station Water Depth (mm): Time (military):

Mot applicable Always EST

sQC Sensor Station Water Depth (mm):

Time: AM/PM? EST/IEDT?

Offset (=5Staff Gauge Height - Sensor Station Water Depth){mm):

a - Staff Gauge Height and Sensor Station Water Depth

b - Use metric ruler to measure from pressure transducer (white disc in CTD

sure may be slightly different from the sensor-measured

readings should be from about the same fime (+/- 5 minutes).
CTD sensor) to water surface. Note - this depth mea-
depth but should be consistent over time.
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DG LLSn—S—S———S—SmS—S——S—..————————————S—
Storm sampling
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Rating curves, loads
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Case study: o& WILLISTIOWN

* CONSERVATION TRUST

e Land trust

o New watershed protection program
o Monitoring
o Lab work

o Small group — 16 employees; collaborations to support efforts
o Local universities
o Other local watershed groups
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'\ .« Land Trust established in 1979

e 28,000 acres in Chester County and portions of Delaware
County

o Located approximately 20 miles west of Philadelphia

= W A

W%i L. LISTOW N“"
"ONSERVATION TRUST |




Watershed Prd;.fection at
Willistown Conservation Trust
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SL155 - Water Conductivity

Water Depth and Conductivity(in uS/cm)

Highlight to zoom in, double-click to zoom out.
Wote: you can highlight either vertically or horizontally to zoom the X or v axis
Hold Shift while dragging to pan left and right
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Watershed Hydrological Analysis Team

Watershed RunOff Sediment Loading
East Branch Brandywine/Ridley Creek/Broad Run-Somerset Lake
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« Generating data for
. answering ecological
4 Qquestions

.+ Building science
S capacity among
watershed groups

L& - Building cultural
science literacy
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Forested versus Urban — winter conductivity spikes
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Forested versus Urban — winter conductivity spikes

Naylors Run, Drexel
Garden Park, PA [ 72% Urban
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Forested vs Urban - winter conductivity spikes
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Forested vs Urban - temperature differences

™ Monitor My Watershed
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Forested vs Urban - temperature differences

" Monitor My Watershed
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Mayftly data logger

Fully compatible with Arduino IDE software

Features:

+ 128K Flash memory, 16K RAM

« 28 digital I/0O pins, 8 analog pins, plus 4 additional
high-resolution ADC pins

» 2 serial UART ports

* microSD memory card socket

* Onboard realtime clock (RTC) (DS3231)

» Solar lipo battery charging

* Low power consumption (6.5 mA when on but idle,
0.27-0.43 mA when in sleep)

* Bee module socket

2 LEDs, 1 user programmable pushbutton

« 3.3v main board voltage, additional 5-volt boost
circuity for external devices

* Two 20-pin headers for accessing all available 1/0
pins

* 6 Grove-style sockets for easy connections to
sensors and devices

*Designed by Shannon Hicks, Stroud Water Y
Research Center g@
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Temperature Difference between Upstream and Downstream sensors
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